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LETTERS TO THE EDITOR
Protein diet and hypercalciuria
To the Editor: In an interesting study in a recent issue of
Kidney International, Amanzadeh et al [1] reported that
a high animal protein diet in rats decreased urinary pH
and citrate excretion, and increased urinary calcium and
phosphate excretion and bone resorption. The authors
concluded that both the kidney and bone contributed to
the pathogenesis of hypercalciuria during animal protein
excess.
In light of our recent studies, we would like to propose
another mechanism to explain the origin of hypercalci-
uria by animal protein ingestion. The increased risk for
stone formation by high protein intake could be caused by
its effects on membrane phospholipid fatty acid compo-
sition, in particular, phospholipid arachidonic acid (AA)
level, which plays a crucial role in the pathogenesis of
hypercalciuria [2–4].
In fact, a modification in phospholipid AA levels by
dietary protein manipulation of delta-6-desaturase, the
rate-limiting step of the biosynthetic pathway of highly
unsaturated fatty acids, determines in animals and hu-
mans a cascade of metabolic effects on intestinal, re-
nal, and bone calcium transport and metabolism, lead-
ing to hypercalciuria. It has been demonstrated that AA
can influence urinary calcium excretion directly or indi-
rectly through the PGE2/1,25 (OH)2 vitamin D pathway
or bone cytokine synthesis [2–4].
A model constructed using the path analysis technique
suggests that bone loss in idiopathic hypercalciuric pa-
tients is a consequence of the negative calcium balance
related to AA-associated high bone turnover and PGE2-
induced hypercalciuria, in spite of increased intestinal cal-
cium absorption (unpublished data).
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Reply from the Author
We thank Dr. Baggio for his comments on our
manuscript, and the generous sharing of his thoughts and
unpublished data with the readers of Kidney Interna-
tional. Our intention was to establish an animal model
that reproduces the human condition of protein-induced
hypercalciuria and bone loss to allow further pathophysi-
ologic studies. The published body of data currently does
not favor any one particular mechanism of hypercal-
ciuria, and most certainly does not exclude the phos-
pholipid paradigm. In addition to the correlative stud-
ies done in cultured cells and surrogate tissues such as
erythrocytes, we will be most delighted and the whole
stone field will reap benefit if Dr. Baggio’s group can use
this animal model to definitively prove the phospholipid
hypothesis.
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Has the time come for new
diagnostic criteria of Balkan
endemic nephropathy?
To the Editor: In a recent issue of Kidney International
[1], inflammatory process, estimated by urine neopterin
concentration, erythrocyte sedimentation rate (ESR),
and hemoglobin concentrations have been suggested to
be involved in the pathophysiology of Balkan endemic
nephropathy (BEN). As the authors claimed, BEN re-
mains a disease with uncertain etiology.
Pathophysiologic studies in BEN, although rare,
showed a non-inflammatory pattern of interstitial fibro-
sis, tubular atrophy, and an absence of significant cellular
infiltration even in early stages of disease [2, 3].
Criteria for BEN diagnosis in this study were mainly
based on family history of kidney disease or chronic re-
nal failure (CRF). These diagnostic criteria were almost
half a century old, but are still in use [4]. The authors
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